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(54) Automatically closing stopper lor dispensing liquids from deformabie containers 



(57) An automatically closing dispenser stopper 
applicable to deformabie containers (1) for liquids, the 
stopper being constructed of plastic material and dis- 
pensing the liquid when the container is squeezed or 
deformed with the stopper facing downwards, the stop- 
per closing automatically to form a seal when the com- 



pression exerted on the outside of the container ceases, 
this the tending to elasticaily recover its initial shape to 
put the liquid contained in it under vacuum and hence 
cause the stopper to close automatically. 
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Description 

[0001] This invention relates to an automatically 
closing stopper for dispensing liquids from defonmable 
containers. 5 
[0002] Many liquid substances (for example soap 
solutions for personal hair washing) are contained in 
containers having a stopper which isolates the liquid 
from contact with air and prevents it from being involun- 
tarily poured out. 

[0003] In most cases the container normally rests 
on its base with its stopper facing upwards. When liquid 
is to be withdrawn for use, the container is inverted so 
that its (previously opened) stopper faces downwards. 
[0004] In such container the liquid substances 
(which has a certain density and viscosity) collects on 
the container base when at rest, which means that a 
certain time is required before it reaches the stopper, to 
be dispensed from there to the outside (also because 
such substances tend to adhere to the container walls). 
[0005] To facilitate emergence of the liquid sub- 
stance from such containers they are increasingly con- 
structed of deformable plastic, so that the container can 
be deformed and squeezed with one hand by the user 
to expel the substance from the container. Again in this 
case there remains the problem of the liquid substance 
collecting on the container base when at rest, with a 
fairly lengthy time being required to dispense the sub- 
stance. 

[0006] Moreover a not negligible part of the sub- 
stance remains adhering to the container side walls in 
proximity to its base, with the consequence that the user 
(not having the patience to wait through the lengthy time 
required for dispensing to occur after his decision to use 
the liquid substance) disposes of the container while it 
still contains a useful amount of liquid substance. 
[0007] More recently, containers have been pro- 
posed which when at rest are positioned with their dis- 
pensing stopper facing downwards, so preventing the 
liquid substances accumulating on the container base. 
The dispensing stoppers of these containers are essen- 
tially of two types, in the first and more simple of which 
the stopper is open and closed merely by a cover to be 
superposed on the discharge hole, whereas in the sec- 
ond the stopper comprises a unidirectional valve ena- 
bling the liquid substance to emerge from the container 
only when the container containing the substance is 
squeezed and deformed manually, the valve closing 
automatically on cessation of the pressure exerted on it 
by the compressed liquid in the container, which tends 
to return elasticaliy to its rest state with corresponding 
cessation of pressure on its contained liquid as soon as 
the squeezing action on the container ceases. 
[0008] In the first of the two aforesaid cases the liq- 
uid can teak or drip while the cover is being closed or 
opened (given that the stopper faces downwards when 
at rest and is hence full of liquid) with consequent exter- 
nal soiling of the stopper and container by the liquid. In 



the second case the dispensing valve does not provide 
an effective seal when at rest unless it is of very com- 
plex and costly structure, with compression springs act- 
ing on retention balls or the like. 
[0009] The US-A- 1977227 discloses a self-closing 
head for paste tubes comprising a plurality of separate 
conical jaw sections contacting with each other at their 
bases and being separated from each other above the 
bases by tapering slits, the upper ends of said sections 
being cut out to leave an opening at the apex of the 
assembled cone. All the surfaces of the assembled jaw 
sections are covered with a layer of rubber binding such 
sections together into a single unit, a cut being provided 
into the rubber through said opening to permit ribbon of 
paste to emerge therefrom against the restraining force 
of the rubber coating when pressure is applied to the 
tube filled with the paste. As it can be easily understood 
the above mentioned self-closing head has a very com- 
plex structure making it really expensive. 
[0010] The main object of the invention is to provide 
a dispensing stopper for liquids contained in deformable 
containers which opens to leave liquids to be easily dis- 
pensed when the containers are squeezed and respec- 
tively which automatically closes into a sealed state 
when the squeezing action ceases, the stopper being of 
very simple and economical structure, of easy construc- 
tion in that all its components can be plastic-moulded, 
and of very reliable operation. 

[0011] This and further objects are attained by a 
stopper comprising a profiled body sealedly applicable 
to the mouth of a container and having a hole for hous- 
ing a valve, characterised in that said valve is formed in 
one piece of deformable moulded material, is of elon- 
gate form and comprises an annular body and at least 
four separate flexible appendices projecting from the 
same side of the annular body and having one end free 
and their other end or base rigid with the annular body, 
those sides of each appendix which face the sides of 
the appendices adjacent to it being defined by smooth 
surfaces which are substantially specular to each other 
and sealedly rest against each other when the valve is 
closed, said hole in the profiled body being bounded by 
an annular wall which interferes with the outer surfaces 
of said appendices in correspondence with their bases, 
to urge their smooth surfaces against each other and 
form a seal between them, so closing said valve when in 
its rest state. 

[0012] Preferably said smooth surfaces consist of 
flat surfaces defining those sides of each appendix fac- 
ing analogous sides of the appendices adjacent to it, 
and from each appendix there outwardly projects a lon- 
gitudinal rib, a cover being provided to be superposed 
on said appendices to interfere with their longitudinal 
ribs and press the smooth surfaces of the appendices 
against each other to provide sealed mechanical clo- 
sure of the valve. 

[0013] The structure and operation of the stopper 
according to the invention will be apparent from the 
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description of one embodiment thereof given hereinaf- 
ter by way of non-limiting example with reference to the 
accompanying drawings, on which: 

Figure 1 is a perspective view of the valve forming 
part of the stopper: 

Figure 2 is a longitudinal section to an enlarged 
scale taken through that end portion of a container 
on which a stopper shown in its closed position is 
applied; 

Figure 3 is a perspective view of a portion of the 
container and the stopper, shown during liquid dis- 
pensing; 

Figure 4 is similar to Figure 2, and shows a cover 
applied to the stopper to maintain the valve of which 
it forms part mechanically closed; and 
Figure 5 is a partial cross-section through the stop- 
per and its mechanical closure cover, taken on the 
line 5-5 of Figure 4. 

[001 4] Figures 2, 3, 4 show the end of a container 1 
of deformable plastic material (for example polyethyl- 
ene, polypropylene, PVC or PET) having a mouth 2 on 
which an automatically closing stopper forming the sub- 
ject of the invention has been sealedly applied. 
[0015] The stopper comprises a profiled body (for 
example of polypropylene construction) bounded later- 
ally by an outer cylindrical wall 3 (sealedly inserted into 
the hole in the container mouth) and formed in one 
piece with a flat wall 4 and an inner cylindrical wall 5, of 
which there forms part an annular wall 6 bounding a 
hole into which a valve 7 shown in perspective view in 
Figure 1 and in section in Figures 2 and 3 is pressure 
inserted and retained. 

[0016] The valve 7 (produced by moulding an elas- 
tically deformable material such as polyethylene or elas- 
tomer) is in the shape of an elongate dome and 
comprises an annular body 8 from which four separate 
flexible appendices 9 extend. 

[001 7] Those sides 1 0 of each appendix which face 
the sides of the appendix adjacent to it are relatively 
large and are defined by flat smooth surfaces which are 
specular to each other and are spaced apart (Figure 1) 
within the valve as produced in the mould. However, 
these sides sealedly rest against each other when the 
valve is mounted on the profiled body 3-6 and is in its 
rest state (Figures 2, 4, 5). 

[0018] In this respect, when the valve 7 is inserted 
into the hole in the profiled body, the annular wall 6 inter- 
feres with the outer surface of the appendices 9 in cor- 
respondence with their bases (in proximity to the 
annular body 8 from which they project), causing them 
to flex inwards and urging the smooth surfaces of their 
sides against each other to form a seal between them, 
so closing the valve when in its rest state (Figures 2, 4, 
5). 

[0019] It will be assumed that the container 1 con- 
tains a liquid, that the described stopper has been 



applied to it and that the container is held in the position 
shown in Figure 2, with the stepper facing downwards. 
Under these conditions, the pressure exerted by the 
annular wall 6 on the base of the appendices 9 is suffi- 
5 cient to seal the valve hermetically and to nence prevent 
liquid emerging from the valve, even if this faces down- 
wards. 

[0020] It will now be assumed that the container 1 is 
squeezed with one hand to deform it in the direction 

to indicated by the arrows A in Figure 3. As a conse- 
quence of this deformation the liquid present in the con- 
tainer is pressurized to cause the valve to open by 
flexing the flexible appendices 9 outwards, to enable a 
quantity of liquid to emerge, as indicated by the letter D 

75 and represented as a dotted cone in Figure 3. 

[0021] As soon as the application of manual pres- 
sure to the outside of the container 1 ceases, this latter 
tends to elastically recover its initial position, to hence 
put the space and the liquid enclosed within it under 

20 vacuum. This causes the appendices 9 to automatically 
return to their initial rest position, in which the valve is 
sealedly closed, and there is no dripping or emergence 
of the liquid even if the container is maintained with its 
stopper facing downwards. 

25 [0022] If mechanical valve closure is also desired, a 
longitudinal rib 1 1 can be provided projecting outwards 
from each appendix 9. In this case, a cover 12 (Figures 
4 and 5) can be inserted into the inner cylindrical wall 5 
of the stopper, to act on the outer surface of the ribs 1 1 

30 and press the smooth surfaces of the appendices 9 
against each other to provide mechanical sealed clo- 
sure of the valve. 

Claims 

35 

1. An automatically closing stopper for dispensing liq- 
uids from deformable containers, comprising a pro- 
filed body (3-6) sealedly applicable to the mouth (2) 
of a container (1) and having a hole for housing a 

40 valve (7), characterised in that said valve (7) is 
formed in one piece of deformable moulded mate- 
rial, is of elongate form and comprises an annular 
body (8) and at least four separate flexible appendi- 
ces (9) projecting from the same side of the annular 

45 body (8) and having one end free and their other 
end or base rigid with the annular body (8), those 
sides (10) of each appendix (9) which face the 
sides of the appendices adjacent to it being defined 
by smooth surfaces which are substantially specu- 

50 lar to each other and sealedly rest against each 
other when the valve (7) is closed, said hole in the 
profiled body (3-6) being bounded by an annular 
wall (6) which interferes with the outer surfaces of 
said appendices (9) in correspondence with their 

55 bases, to urge their smooth surfaces against each 
other and form a seal between them, so closing 
said valve (7) when in its rest state. 
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2. A stopper as claimed in claim 1, characterised in 
that said smooth surfaces consist of flat surfaces 
defining those sides (10) of each appendix (9) fac- 
ing analogous sides of the appendices adjacent to 



3. A stopper as claimed in claim 1, characterised in 
that from each appendix (9) there outwardly 
projects a longitudinal rib (11), a cover (12) being 
provided to be superposed on said appendices (9) w 
to interfere with their longitudinal ribs (11) and 
press the smooth surfaces of the appendices 
against each other to provide sealed mechanical 
closure of the valve. 
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